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ABSTRACT : PURPOSE: To obtain a magnetic recording medium using a smooth substrate and having 

high intransurface magnetic anisotropy.and high coercive force and a magnetic storage 
device using the medium. 

CONSTITUTION: When a nonmagnetic underlayer 1 2, a magnetic layer 13 and a 
protective layer 14 are successively laminated on a nonmagnetic substrate 1 1 to obt.ain a 
magnetic recording medium, the substrate 1 1 is made of a substrate of glass, carbon, 
silicon, etc., having a smooth surface, the angle of inclination of columnar grains 
constituting the underlayer 12 is regulated to the range of 20-50° from the normal 
direction of the substrate 1 1 and the ratio (Ufy) of tne thickness (U) of the magnetic layer 
13 to the thickness (t 2 ) of the underlayer 12 is regulated to <0.2. High density recording is 
possible. 
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<jffl^.5iit)&s-e#5©T, esuatmiisfffltttai 

10 [0 0 14] 

ttTitiJf 1 2 . ttftJI 1 3 , mum 1 4 ft, 

14S l 3 * £tffiUUI l 4 tt. atto^MKfi^ h < tt* 

ami o ota±. 3 0 ox:urtu n^AWA«ft 

6 4 0 0 7 0° art-ra 

©j&*S*L-V>. 

[0 0 15] 3ftl^rt«^g;£tt££<^V>ffiftfi^;*j 

5fc&lcte#ISttTfl!>Jf 1 2©BHBiifttttt«jBfcU 
ttttf ©fiftftI$attl«S8J|ii*^ 2 0 ° fit 
±. 5 0 0 HTtt, ft&BAOttttJloKV (to t 
#&ttH©!BI» (ti) ©ISPJt (ti/t 2 ) SO. 2 
KTtTSHtjWi*UV». #^14TS6A©^JP« 1 0 
0 nmJ^±» 3 0 0 nraOT. attJf©^JPte 1 0 nm 

x&^-'fb-rs±-eii*LVi„ a:*, #ssi4©± 
[0016] (hjs^j 1)03 t*-r«fc 5 fc, ^ffi*'D 

•flWSffl. 4nmft^-r§51-g9 5mm<f>©3Sjt 
(3-~>^0 3 1 3) *6ft*3feR3 1± 
l;20 0nm©CrTII32, 1 0 nm~3 0 nm© 
Cofi514»3 3, 1 0 nm©#-#>£SJ13 4ftM«) 

AflH4*«ft«*lft»C»b, 4 5° t7 0° thfc. M 
mm<DM^mt2 X l 0- f To r r, s«sag«3 0 0 
t;. H*iiSl4C rTSfelft (0. 5 nm~ 1. On 
m) /s, Co«ttlRl^*-j|5>ff«R* (0. 0 5 
nm~l. Onm) /stLt, 
[0 0 17] Jt««l tl/T*ftAWA**2 0 

0 tLfca^ia^ii^ft, nam 2 tvxcom&mo 



5 

Ti&momm (to ommtt (ti/to #0. 2^ 
[0018] mmm 1 , it&Ai 1 , 2 ©&mta@& 

#©Brt&fl&;»7£, KlsfSiiS^fh (VSM) 

TiHSbfco JI^TftAEPM&imi 3 kOeiLfc. 
0 4 il^-Tck 5 fflfi£&rt©$J£#fi«l8ffirtTj$ 

*|pj 0t£#lR]4 6) ©2£ft£bfc. ¥?T#fl4 5 

m%JSft4 6\tm*m*.Z>£, ¥fT#l"J4 5«> ^ 
^AWS4 2 (C©ffi©flr£&«KIfftAlt2F|B]4 4 
**. M4 lO^ftfi^e.^O^Ait^S&'boTE 

asns) t. M&miz£f)Btfi2nz>¥-i%mfcm4 1 

[0 0 19] 0 5C, KHrtT^©AW*|B)»c:»ofc 

¥ff^iRj4 5TSisbfcffl^^£, H6ic, mm?* 
ftumiiz. ^n^nrn?. bit, 05, 06, S7i: 
o^Ofci^u) «, ^AW3a#-£-tt-en> 20 0 . 

4 5°, 7 0° T^^^i^-T. SSfC, 05lC*Vi 
T. Coffi8ttJf©BIJ*ft3 OnraTO, HJSM10 2^ 

^□tt*n-£ftm&D. *fcH6lC*^T, CoIttM 
©®IJ¥#J3 0 nmT?OJt«««|3K*»t*^Ofcj»AttS 

[0 0 2 0] C o«ttl©i*AU 0 nra~3 0 nm© 
•BIT. 5&mAfta«£4 5 0 £7 0° ttti^tt, 

InJTttl 7 0 0 Oe£U:. SAT 2 9 8 3 Oe<Z>ii&V> 
®F*3#«^?5t# £>ftfc„ Jfc$£0J 1 OfcftAJWlflS* 2 0 
° ib&IIMMDBl'iflHBWjtt* SATfc 1 5 0 0 Oe 
Cjtbft^ofc. £fcJtft0!2QCott&J|®M0#t5 
0 nm&±©jK#:fc, ffiMMllOO OefilT 

[0021] &\zmmm 1 . Rixjtttfli 1 , 2 ©si*)© 

CilTBlftflMMil 3 kOetlfe. hM*-^©s 
in (2 0) jfc#£Co«tt«©fl«T«D, ffi[*I©«& 

5tJt#ttx*;M*-s:ji«>. -?-©igJ££07{;:*-r. B 

7 C*^T> CottttJKDRJPId3 0nmTOJtttM3 
fcfcttSjftOijftA&jftDttBHate*. gttfl 1 ©ME 
*tt. BHBrtT««AW*lfttltX-r**rtIt«{fc«» 
tt£T*-<WWaft2rtt£*U 8xl0 5 erg/c 
cfti, SATl xlO'er g/c c0BV*tt&J|# 

ttl*M*»#5ftfc. ^tllC#U Jttt«l©fc»A 
#t£iJ£&2 0° tLfeffttt. itTftSx 1 0 s e r 



(4) <$M¥ 8 - 7 2 5 0 

5 

«!7xlO s er g/c c £IT £81119 1 ©HMfrfcJK 
[0 0 2 2] 1 „ * <fctf JtW* 1 ©$#:©#rffij£ 

B««*3«?MNr?iukisfci»«. sum 1 ©$# 

®JMMttttKtt®!&K#A* & 2 o ° £*±, 5 o ° a 

[0 0 2 3] £Lh©il£«kD, MHffil*j*atJi#tt:&J; 

#|6]J:D 2 0££A±, 5 0° «T©«&B£U *o«tt 
)1©BSP (ti) £*NBttTiM®lt» (ti) ©ISJPJt 
(ti/tt) £0. 2«TKf S£fcflqfi»T**i:£ 

[0 0 2 4] C r TJftJfrtt, Brt©fiH&ft;&tfatftJt# 

CrTiSMtf. #7*»1£±l;:itJgCo£3 On 
m©» S ^ b fc8S#©ffi rtfiHB* t«ft**ttX*^ 
2> *-£»l£bfco ^©*g*£0 5, B6, H7CjSt. 

C rT»JiS»lfibftV>H:IWI3©*#©1irrtfiW* 
tt, *»AWaflEfc«fcA/2«#*r. &5 0 0 Oe £ 
/.hSWttfcSU Sfcift*»ttl*K-felxlO 
5 e r g/c c&lT&*34>?fc. W6» CrTW(3 

T^S^aWlbfc. 
[0 0 2 5] (jWJ 2 ) «TIC. *ftlH0Bftettg 

50 5ramiJ)©WW7XSI (n-->^0 313) ±fc 
2 0 0 nm©CrTii, 1 OnmCCoMi, 10 
nm©# D#j£U ft 
il:3nmfD^- 7 □ 7V!/* )W U X - -^^^©iS 

^- 7 1 t«RHft»tf 7 1 ' fc«t0^7AS«7 2* 
H^bT. ^7XM7 2^E^$ii-, ftftR7 4*>& 

Sfl^jX^^IBitSfi^Kbfe. B9 (a) , RZfi 
B9 (b) C**HFn. m^Ktgg«©¥ffi^B*5 t k 
tWBBSSM - . d©^a«K^IBii!SI#:8 1 1. dtl 

%\BimmW)-?zmwi&8 2t, m&^y ks 3. roc* 

(DWMi^Wt 8 4 £. fiS^y K 8 3 ©tSSiH^a^g 
8 5*«LT6^ ^»©«^<£^C»«fllB1SSfiTa& 
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[0 0 2 6] &>±<D&mmm\z&^T. m&mtvxc 

oSffl^M CoCDftbDtCC oN i C r, CoCr 
Ta, CoC r P t^<DCo&£&£ffl^Tfcl^&&*& 

[0 0 2 7] 

[0ffi®ffi*fciBBj!] 

[02] *mvwmmm®mfr<Dm&mt#m&Tmm 

[0 3] *%B^©-H}fi0!lO^f3^#:{D»fffi^^ 

[04] ^m<o-mmm(Dm^xmnmRxm^m 20 
[05] ^m<D~mmm(ommmm^<Dmn.x^ 
&&*-f0. 

[01] 

111 



15 




#H¥8-7 2 5 0 

[0 6] *%w<D-nmm<om%m®m#<DM%A%jj 

[0 7 ] *^Bj(D-^i0iJ©^K®!S#:©^S^ft 
X*;!'* t C o ffitJP £ 0M&£*-f 0o 
[0 8] *^BJ(D-^JgCT(Da^IB^^<Dafi<i:^m 

[09] (a) \t*%w<D-mmm<DM§mfamwzm 

SWK*-r¥B0. (b) tt (a) fcfctt-SA-A' Br 
B0. 

11 12, 2 1 -#«ttTH!JBK 13. 

2 2--«g, 14-ffil, 15, 3 5-jfflrajp, 2 
3-^^X^. 2 4, 4 4 -sgglAIMffa, 3 1, 7 2 
-^7XIS, 3 2-CrTii, 33-ColttI, 

¥J9A$&SI, 4 2-I^AItffi, 4 3-I^AWfc 
, 4 4-^AI>f*[Rj, 2 5, 4 5 -WfiW, 2 
6, 4 6"*tf&#M, 7 1 -IS^JPy-. 7 1' -S 
«B£gB&, 7 7 4-sSifM, 8 1-$^ 



[02] 



2 

24 




25 



(6) 



ftffl¥-8-7 2 5 0 



[03] [04] 

3 IH4 




(7) #M¥8-7 2 50 



[07] [09] 




